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AMRNDMElNrrS TO THE CLAlMSl 

This listmg of clamxs wiU replace all prior versions, aad listmgs, of claims in the 
applicatioD: 

1 . (Currently Amended) A polymer electrolyte fuel cell comprising: 

a housing provided with an anode-side supply mlet for supplying a material 

for fiiel; 

an anode and a cathode accommodated in the housing to sandwich a polymer 

electrolyte membrane; and 

a layer containing a biochemical catalyst which decomposes the material for 
I fuel to generate hydrogen, ihe layer being formed >vithin the housing between the anode- 
side supply inlet and the anode. 

2. (Original) A fiiel ceU according to claim 1 further con«>rismg an anode-side 
collector and a cathode-side collector which sandwich the anode and the cathode 
therebetween, wherein the anode-side collector also serves as the layer contaming the 
biochemical catalyst. 

3. (CuJtrenlly Amended) A polymer electrolyte fuel ceU comprising: 

a housing provided with an anode-side supply inlet for supplying a material 
for fuel, the anode-sidc supply inlet being connected to a supply section for supplying the 
material for jfiiel; 

an aoode and a cathode accommodated in the housing to sandwich a polymer 

electrolyte membrane; and 

a filter containing a layer containing a biochemical catalyst which decomposes 
the material for fuel to generate hydrogen, the fUter being formed within the housinfe . i n 
the supply section. 
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4. (Previously Presented) A fiiel ceU according to claim 1, whereiix the 
biochemical catalyst comprises one or more selected from hydrogen-generative anaerobic 
bacteria, hydrogen-generative yeasts, and hydrogen-generative enzymes. 

5. (Previously Presented) A fiiel cell according to claim 1 , wherein the 
biochemical catalyst comprises a combination of Clostridium butyricum and formate- 
hydrogen lyase. 

6. (Previously Presented) A fiielceUaxjcording to claim 1. wherein the material 
for fuel is selected from oxygen-containing hydrocarbons such as alcohols, 
polysaccharides, aldehydes, ketones and caxboxylic acids. 

7. (Previously Presented) A fiiel ceU according to claim 1 , wherein the material for 
fuel is in the form of an aqueous solution. 

8. (Currently Amended) A polymer electrolyte fuel cell comprising: 

a housing provided with an anode-side supply inlet for supplying a material for 

fuel; 

an anode and a cathode accommodated in the housing to sandwich a polymer 

electrolyte membrane; and 

a layer containing a biochemical catalyst which decomposes the material for fuel 
I to generate fuel, the layer being formed within the housing between the anode-side 

supply inlet and the anode; 

wherein the biochemical catalyst comprises one or more selected from hydrogen- 
generative anaerobic bacteria, hydrogen-generative yeasts, and hydrogen-generative 

^[izymes. 
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9. (Previously Piesented) A polymer electrolyte fuel ceU conoprismg: 
. housing provided with an anode-side supply inlet for supplying a material for 



anode and a cathode accommodated in the housing to sandwich a polymer 



ai 

fuel; 

an 

electrolyte membrane; and 

a layer containing a biochemical catalyst which decomposes the material for fuel 
to generate fuel, the layer being formed between the anode-side supply inlet and the 
anode; 

wherdnlhe biochemical catalyst con^jrises a combination of Clostridium 
butyricum and foimate-hydrogen lyase. 

10. (Previously Presented) A fuel cell according to claim 8 or 9 further conq>rising 
an anode-side collector and a cathode-side collector which sandwich the anode and the 
cathode therebetween, wherein the anode-side collector also serves as the layer 
containing the biochemical catalyst. 

1 1 . (Cuirently Amended) A polymer electrolyte fiiel cell comprising: 

a housing provided with an anode-side supply mlet for supplying a material for 
fiiel, the anode-side supply inlet being connected to a supply section for supplying the 
material for fiiel; 

an anode and a cathode accommodated in the housing to sandwich a polymer 

electrolyte membrane; and 

a fUter containing a layer containing a biochemical catalyst which decomposes the 
material for fuel to generate fuel, the filter bemg fonned within the housing i n the supply 
section, wherein the biochemical catalyst comprises one or more selected firom hydrogen- 
generative bacteria, hydrogen-generative yeasts, and hydrogen-generative enzymes. 
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12. (Previously Presented) A polymer electrolyte fuel cell comprising: 

a housing provided with an anode-side supply inlet for supplying a material for 

fuel, the anode-side supply inlet being connected to a supply section for supplying the 

material for fuel; 

an anode and a cathode accommodated in the housing to sandwich a polymer 

electrolyte membrane; and 

a filter conlaining a layer containing a biochemical catalyst which decomposes the 
material for fuel to generate fuel, the filter being formed in the supply section, wherein 
the biochemical catalyst comprises a combination of Clostridium butyricum and formate- 
hydrogen lyase. 

13. (Previously Presented) A fuel ceU according to claim 1 1 or 12 forther 
comprising an anode-side coUector and a cathode-side collector which sandwich the 
anode and the cathode therebetween, wherein the anode-side collector also serves as the 
layer cantaining lixe biochemical catalyst. 

14. (Currently Amended) A polymer electrolyte fuel cell comprising: 

a housing provided with an anod^side supply inlet for supplying a material for 
fuel, ihe anode-side supply inlet being connected to a supply section for supplying the 
material for fuel; 

an anode and a cathode accommodated in the housing to sandwich a polymer 

electrolyte membrane; and 

a filter containing a layer containing a biochemical catalyst which decomposes the 
material for fiielto generate fuel, the filter being formed within the ho^^ing i n the supply 
section, wherein the material for fuel is selected from oxygen-containing hydrocarbons 
such as alcohols, polysaccharides, aldehydes, ketones, and carboxyUc acids. 
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15. (Currently Amended) A polymer electrolyte fael ceU comprisiiigt 

a housing provided with an anode-side supply inlet for supplying a material for 

fuel, the anode-side supply inlet being connected to a supply section for supplying the 

material for fuel; 

an anode and a cathode accommodated in the housing to sandwich a polymer 

electrolyte membrane; and 

a filter containing a layer containing a biochemical catalyst which decomposes the 
material for foel to generate fuel, the filter being formed ^thm the hoffgipg i n supply 
section, wherein the material for fuel is in the form of an aqueous solution. 

16. (CANCELED) 

17. (CANCELED) 

18. (Currently Amended) a pnlvmer electrolyte fiiel cell ppmprising: 
. i,^„.;n ff provided wit h «tindfi.side sunnlv inlet for supplyiny n material for 

fi,e1 the anod^^iHp >n.nnlv inlet i ^^ p rnnn«.ted to a siipolv section fof supp^vjns U 
fnnterial for fuel; 

.nnHp and a cathod e ^proinmodated in the hpusing tQ sandwjch a p^^vmfi i : 

f^ic^tml yte membrane: and 

. fiit.. ..tifnininP a laver ^^t^tcitiina » hinchfnnical catalyst which decomppges the 
for fuel f^^^tP. fael. ifa c filter being form ed in the supply section and bein^ 
flTrtemal to the housing: A ^ucl coll aoooiding to claim 44? 

wherein the biochemical catalyst comprises a combination of Qostridium 
butyricum and formate-hydrogen lyase. 
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19. (Pre^dously Presented) A fuel cell according to claim 16, wherein tlie material 
for fuel is selected from oxygen-containing hydrocarbons such as alcohols, 
polysaccharides, aldehydes, ketones, and caihoxyUc acids. 

20. (Previously Presented) A fuel cell according to claim 16, wherein the material 
for fuel is in the form of an aqueous solution. 

21 . (Previously Presented) A polymer electrolyte fuel ceU comprising: 

a housing provided with an anode-side supply inlet for supplying a material for 

fuel; 

an anode and a cathode accommodated in the housing to sandwich a polymer 

electrolyte membrane; and 

a layer containing a biochemical catalyst which decomposes the material for fuel 
comprising one or more material(s) selected from methanol, formaldehyde and formic 
acid, the layer being formed between the anode-sidc supply mlet and the anode. 

22. (Previously Presented) A fuel cell according to claim 21 further conq)rising an 
anode-side collector and a cathode-side coUector which sandwich the anode and the 
cathode therebetween, wherein the anode-side collector also serves as the layer 
containing the biochemical catalyst 

23. (Previously Presented) A polymer electrolyte fuel cell comprising: 

a housing provided with an anode-side supply inlet for supplying a material for 
fiiel, the anode-side supply inlet being connected to a supply section for supplying the 
material for fiiel; 

an anode and a cathode accommodated in the housing to sandwich a polymer 
electrolyte membrane; and 



PAGE 8/18 ' RCVD AT 11117/2005 1:59:30 PM [Eastern Standard Time]* SVR:USPTO-EF)(RF-li/24 ' DNIS:2738300* CSID:703 816 4100* DURATION (inm-ss):04-34 



NIXON & VANDERHYE PC Fax:703-816-4100 Nov 17 2005 14:02 P. 09 

YAMAMOTO,N.etal. l^^^ll^Af 
Serial No. 10/087,994 Art^^"*- ^^^^ 

a filter containing a layer containing a biochemical catalyst which decomposes the 
material for fuel comprising one or more matcrial(s) selected from methanol, 
fonnaldehyde, and formic acid, the filter being farmed in the supply section. 

24. CPreviously Presented) A fiiel cell according to claim 21 or 23, wherein the 
biochemical catalyst comprises one or more selected from hydrogen-generative anaerobic 
bacteria, hydrogen-generative yeasts, and hydrogen-generative enzymes. 

25. (Previously Presented) A fuel cell according to claim 21 or 23, wherein the 
biochemical catalyst comprises a combination of Closliidium butyricum and formate- 
hydrogen lyase. 

26. (Previously Presented) A fuel cell according to claim 21 or 23, wherein the 
material for fuel is in the form of an aqueous solution. 

27. (Cuixtaitly Amended) A polymer electrolyte fuel cell comprising: 

a housing provided with an anode^side supply inlet for supplying a material for 

fuel; 

an anode and a cathode accommodated in the housing to sandwich a polymer 

electrolyte membrane; and 

a layer containing a biochemical catalyst which decomposes the material for fuel 
to generate fuel, the layer being fonned within the housing b etween the anode-side 

supply inlet and the anode, 

wherein the biochemical catalyst comprises one or more selected from hydrogen- 
generative anaerobic bacteria, hydrogen-genemtive yeasts, and hydrogen-generative 
enzymes, and the material for fuel is selected from oxygen-containing hydrocarbons such 
as alcohols, polysaccharides, aldehydes, ketones, and carboxyUc acids. 
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28. (Previously Presented) A polymer electrolyte fuel cell comprising: 

a housing provided with an anode-side supply inlet for supplying a material for 

fuel; 

an anode and a cathode accommodated in the housing to sandwich a polymer 

electrolyte membrane; and 

a layer containing a biochemical catalyst which decon^oses the material for fuel 
to generate fuel, the layer being formed between the anode-side supply inlet and the 
anode, 

wherein the biochemical catalyst comprises a combination of Clostridium 
botyricum and formate-hydrogen lyase, and the material for fuel is selected from oxygen- 
containing hydrocarbons such as alcohols, polysaccharides, aldehydes, ketones, and 
carboxylic acids. 

29. (Currently Amended) A polymer electrolyte fuel cell comprising: 

a housing provided with an anode-side supply inlet for supplying a material for 

fuel, ihe anode-side supply inlet being connected to a supply section for supplying the 

material for fuel; 

an anode and a cathode accommodated in the housing to sandwich a polymer 

electrolyte membrane; and 

a filter containing a layer containing a biochemical catalyst which decomposes the 
material for fuel to generate fuel, Ihe filter being formed within the housing . i n the supply 
section, 

wherein the biochemical catalyst comprises one or more selected from hydrogen- 
generative anaerobic bacteria, hydrogen-generative yeasts, and hydrogen-generative 
enzymes, andihe mtaterial for fuel is selected from oxygen-containing hydrocarbons such 
as alcohols, polysaccharides, aldehydes, ketones, and caiboxyUc acids. 
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30. (Previously Presented) A polymer elecirolyte fuel cell comprising: 

a housing provided with an anode-side supply inlet for supplying a material for 

fuel, the anode-side supply inlet being connected to a supply section for supplying the 

material for fuel; 

an anode and a cathode accommodated in the housing to sandwich a polymer 

electrolyte membrane; and 

a filter containing a layer containing a biochemical catalyst which decomposes the 
material for fuel to geaerate fuel, the filter being formed in the supply section; 

wherein the biochemical catalyst comprises a combination of Clostridium 
butyricum and formale^hydrogea lyase, and the material for fuel is selected from oxygen- 
coniaining hydrocarbons such as alcohols, polysaccharides, aldehydes, ketones, and 
carboxylic acids. 

3 1 . (Currently Ameaded) A polymer electrolyte fuel cell comprising: 

a housing provided with an anode-side supply inlet for supplying a material for 

fuel; 

an anode and a cathode accommodated in the housing to sandwich a polymer 

electrolyte membrane; and 

a layer containing a biochemical catalyst which decomposes the material for fuel 
I to generate fuel, the layer being formed within the housinR.betweenthe anode-side 

supply inlet and the anode, 

wherein the biochemical catalyst comprises one or more selected from hydrogen- 
generative anaerobic bacteria, hydrogen-generative yeasts, and hydrogen-generative 
enzymes, and the material for fuel is in the form of an aqueous solution. 

32. (Previously Presented) A polymer electrolyte fuel cell comprising: 

a housing provided with an anode-side supply inlet for supplying a material for 

fiiel; 
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an anode and a cathode accoinmodatfid in the housing to sandwich a polymer 

electrolyte membrane; and 

a layer containing a biochemical catalyst which decomposes Ihe material for fuel 
to generate fuel, the layer being formed between the anode-side supply inlet and the 
anode; 

wherein the biochemical catalyst comprises a combination of Clostridium 
butyricum and fonnat^hydiogen lyase, and the material for fUel is in the form of an 
aqueous solution. 

33. (Currently Amended) A polymer electrolyte fiiel ceU comprising: 
a housing provided with an anode-side supply inlet for supplying a material for 
fuel, the anode-side supply inlet being connected to a supply section for supplying the 
loaterial for fuel; 

an anode and a cathode accommodated in the housing to sandwich a polymer 

electrolyte membrane; and 

a filter containing a layer containing a biochemical catalyst which decomposes the 
material for fUel to generate fuel, the filter being formed within th^ howiuR i n the supply 
section; 

wherein the biochemical catalyst comprises one or more selected from hydrogen- 
generative anaerobic bacteria, hydrogen-generative yeasts, and hydrogen-generative 
enzymes, and the material for fiiel is in the form of an aqueous solution. 

34. (Previously Presented) A polymer electrolyte fuel cell comprising: 

a housing provided with an anode-side supply inlet for supplying a material for 

fuel, the anode-side supply inlet being connected to a supply section for supplying the 

material for fiiel; 

an anode and a cathode accommodated in the housing to sandwich a polymer 
electrolyte membrane; and 

'^^ ' 986820 
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a filter contaiimig a layer containing a biochemical catalyst which decomposes the 
material for fixel to generate fuel, the filter being fonned in the supply section; 

wherein the biochemical catalyst comprises a combination of Qostridium 
butyricum and formate-hydrogen lyase, and the material for fuel is in the form of an 
aqueous solution. 
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